PAT-NO: 



JP02003178789A 



DOCUMENT-IDENTIFIER: JP 20031 78789 A 



TITLE: 



DIAGNOSTIC APPARATUS OF FUEL CELL SYSTEM 



PUBN-DATE: 



June 27, 2003 



INVENTOR-INFORMATION: 
NAME 

SUGIURA, TOSHIYUKI 



COUNTRY 
N/A 



ASSIGNEE-INFORMATION: 
NAME 

NISSAN MOTOR CO LTD 



COUNTRY 



N/A 



APPL-NO: JP2001 378921 
APPL-DATE: December 1 2, 2001 



INT-CL(IPC): H01M008/04, H01M008/10 



ABSTRACT: 

PROBLEM TO BE SOLVED: To diagnose various states of a fuel cell system 
without preparing a dedicated composition. 

SOLUTION: During the system operation, the abnormalities in the system are 
determined by collecting using a detected power generation voltage E and the 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used as driving sources, such as an automobile, and relates to 
the diagnostic equipment of the fuel cell system for diagnosing the abnormal condition of the fuel cell 
system which generates electricity by supplying air as hydrogen gas and oxidant gas as fuel gas, and 
supplies a generation-of-electrical-energy electrical potential difference to a load. 
[0002] 

[Description of the Prior Art] Conventionally, while supplying hydrogen gas to a fuel cell stack as anode 
gas, air is supplied as cathode gas and the fuel cell system made to generate by generating the chemical 
reaction of a fiiel cell stack is known. In this fuel cell system, since pure water will be generated by the 
chemical reaction if a fuel cell stack is made to generate, it is necessary to eliminate this pure water out 
of a fuel cell stack positively. 

[0003] If the pure water generated in a fuel cell stack is not eliminated positively, water plugging to 
which pure water piles up in a fuel cell stack will occur, and decline in the generating efficiency of a 
fuel cell stack will be generated. Moreover, generating of water plugging generates the bias of a 
generation-of-electrical-energy current in the part which water plugging generated not only the decline 
in generating efficiency but within the fuel cell stack, and the part which has not been generated. Thus, 
if a generation of electrical energy of a fuel cell stack is continued after the bias has occurred into the 
water plugging part, concentration of generation of heat in the part which water plugging has not 
generated will occur, and it will become the cause of the remarkable depression of a fuel cell stack. 
[0004] On the other hand, as the technique of detecting water plugging in the former, the generation-of- 
electrical-energy electrical potential difference of each generation-of-electrical-energy module in a fuel 
cell stack (eel) was detected during operation, and water plugging was usually detected by detecting the 
sag at the time of outputting generated output (or generation-of-electrical-energy current) from a fuel 
cell stack. 

[0005] Moreover, like the fuel cell system currently indicated by JP,7-235324,A as other technique of 
detecting water plugging, the alternating current impedance meter was used, the resistance in a fiiel cell 
stack was detected, and direct detection of the generating of water plugging was carried out. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the conventional fuel cell system, it aims only at 
detection of water plugging in a fuel cell stack, and detection of the fault of the generating efficiency fall 
by degradation of a fuel cell stack with the passage of time etc., the abnormalities to which a pressure 
loss becomes large more than water plugging of a fuel cell stack, and hydrogen gas adjustment system 
equipment etc. was not completed. That is, in the fuel cell system corresponding to the conventional 
water plugging, in order to detect water plugging, the components only for water plugging detection 
needed to be prepared. By the fuel cell system indicated by JP,7-235324,A, by control of operation, in 
order to form an unnecessary alternating current impedance meter for water plugging detection, 
specifically, there is usually a trouble of making the system expensive. 
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[0007] Moreover, in the conventional fuel cell system, the valve for water plugging removal was 
prepared in the hydrogen gas passageway, and water plugging removal actuation which changes the 
valve for water plugging removal into an open condition, and is emitted outside was carried out so that it 
could operate as processing to water plugging, even if water plugging had occurred within a fuel cell 
stack at the time of starting. However, in this fuel cell system, since water plugging removal actuation 
was performed without diagnosing a water plugging condition at the time of starting, water plugging 
removal actuation was performed beyond the need. Therefore, in the conventional fuel cell system, 
while taking much time amount to start, there was a trouble of consuming hydrogen gas too much. 
[0008] Furthermore, in order to diagnose the generating efficiency fall of the fuel cell stack by 
degradation with the passage of time etc. in the conventional fuel cell system, the technique of 
measuring generating efficiency periodically and making a propriety judgment of operation continuation 
of a fuel cell stack and the technique of forming the addition timer which measures the operation time of 
a fuel cell stack, and carrying out a parts replacement periodically according to the value of an addition 
timer existed again. That is, in the conventional fuel cell system, in order to detect degradation with the 
passage of time, dedication which detects degradation with the passage of time needed to be processed, 
and the components of dedication needed to be prepared. 

[0009] Then, this invention is proposed in view of the actual condition mentioned above, and it offers 
the diagnostic equipment of a fuel cell system which can diagnose a fuel cell system, without preparing 
the configuration of dedication. 
[0010] 

[Means for Solving the Problem] In the diagnostic equipment of the fuel cell system concerning claim 1 
While carrying out two or more laminatings of the cellular structure object constituted on both sides of 
the electrolyte membrane with the oxidizer pole and the fuel electrode and supplying oxidant gas to the 
above-mentioned oxidizer pole side The fuel cell which fuel gas is supplied to the above-mentioned fuel 
electrode side, and is generated, and a gas supply means to supply oxidant gas and fuel gas to the above- 
mentioned fuel cell, The abnormalities of the fuel cell system which controls the fuel cell system which 
has a fuel gas pressure detection means to detect the fuel gas pressure supplied to the above-mentioned 
fuel cell with the above-mentioned gas supply means, and a generation-of-electrical-energy condition 
detection means to detect the generation-of-electrical-energy condition of the above-mentioned fuel cell 
are diagnosed. 

[001 1] A generation-of-electrical-energy condition differential value operation means to calculate the 
differential value in the generation-of-electrical-energy condition of the above-mentioned fuel cell that 
the diagnostic equipment of this fuel cell system was detected by the above-mentioned generation-of- 
electrical-energy condition detection means, The threshold which is a differential value of the 
generation-of-electrical-energy condition for diagnosing the condition of the above-mentioned fuel cell 
system memorized beforehand, The differential value calculated with the above-mentioned generation- 
of-electrical-energy condition differential value operation means is compared, and it has a diagnostic 
means to sort out the operational status of the above-mentioned fuel cell system, from two or more 
operational status of the above-mentioned fuel cell system. 

[0012] In the diagnostic equipment of the fuel cell system concerning claim 2 It is the diagnostic 
equipment of a fuel cell system according to claim 1. After arbitration time amount progress from the 
time of starting of the above-mentioned fuel cell system It has further a pressure differential value 
operation means to calculate the differential value of the fuel gas pressure detected with the above- 
mentioned fuel gas pressure detection means. The above-mentioned diagnostic means It is characterized 
by comparing the threshold which is a differential value of the fuel gas pressure for diagnosing the 
condition of the above-mentioned fuel cell system memorized beforehand with the differential value 
calculated with the above-mentioned pressure differential value operation means, and diagnosing the 
operational status of the above-mentioned fuel cell system. 

[0013] In the diagnostic equipment of the fuel cell system concerning claim 3 It is the diagnostic 
equipment of a fuel cell system according to claim 1 or 2. The above-mentioned fuel cell system It has 
ftuther a water plugging removal means to remove water plugging of the above-mentioned fuel cell. The 
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above-mentioned diagnostic means It has a water plugging condition as operational status of the above- 
mentioned fuel cell system. Based on the generation-of-electrical-energy condition detected by the 
above-mentioned generation-of-electrical-energy condition detection means, a fuel cell system is 
characterized by diagnosing whether water plugging removal by the above-mentioned water plugging 
removal means is performed, and sorting out the condition of the above-mentioned fuel cell system. 
[0014] It carries out diagnosing that it is the diagnostic equipment of a fuel cell system according to 
claim 1, the above-mentioned generation-of-electrical-energy condition detection means detects the 
generation-of-electrical-energy current of the above-mentioned fuel cell as a generation-of-electrical- 
energy condition, and the above-mentioned diagnostic means is the abnormal condition of the above- 
mentioned gas-supply means in the diagnostic equipment of the fuel cell system concerning claim 4 
when the differential value of the generation-of-electrical-energy current calculated with the above- 
mentioned generation-of-electrical-energy condition differential value operation means is more than a 
threshold as the description. 

[0015] It carries out diagnosing that it is the diagnostic equipment of a fuel cell system according to 
claim 1, the above-mentioned generation-of-electrical-energy condition detection means detects the 
generation-of-electrical-energy electrical potential difference of the above-mentioned fuel cell as a 
generation-of-electrical-energy condition, and the above-mentioned diagnostic means is the abnormal 
condition of the above-mentioned gas-supply means in the diagnostic equipment of the fuel cell system 
concerning claim 5 when the differential value of the generation-of-electrical-energy electrical potential 
difference calculated with the above-mentioned generation-of-electrical-energy condition differential 
value operation means is below a threshold as the description. 
[0016] 

[Effect of the Invention] The differential value which calculated and calculated the differential value of 
the generation-of-electrical-energy condition of the fuel cell detected with the generation-of-electrical- 
energy condition detection means according to the diagnostic equipment of the fuel cell system 
concerning claim 1, Since the threshold which is a differential value of the generation-of-electrical- 
energy condition for diagnosing the condition of the fuel cell system memorized beforehand is compared 
and the operational status of a fuel cell system is sorted out from two or more operational status of a fuel 
cell system Usually, the various conditions generated to a fuel cell system can be sorted out and 
diagnosed using a generation-of-electrical-energy condition detection means to detect the condition of a 
fuel cell prepared in the fuel cell system, without preparing the configuration of dedication. 
[0017] The differential value of the fuel gas pressure which calculated and calculated the differential 
value of the fuel gas pressure detected with the fuel gas pressure detection means after arbitration time 
amount progress from the time of starting of a fuel cell system according to the diagnostic equipment of 
the fuel cell system concerning claim 2, The threshold which is a differential value of the fuel gas 
pressure for diagnosing the condition of the fuel cell system memorized beforehand is compared. The 
operational status of a fuel cell system can be diagnosed and the condition of a fuel cell system can be 
diagnosed using the fuel gas pressure detection means usually formed in the fuel cell system. 
[0018] It has a water plugging condition as operational status of a fuel cell system, and it can diagnose 
whether the water plugging removal by the water plugging removal means is performing, and a fuel cell 
system can sort out the condition of a fuel cell system, and, according to the diagnostic equipment of the 
fUel cell system concerning claim 3, can diagnose the condition of a fuel cell system using the water 
plugging removal means usually formed in the fuel cell system based on the generation-of-electrical- 
energy condition detected by the generation-of-electrical-energy condition detection means. 
[0019] Since according to the diagnostic equipment of the fuel cell system concerning claim 4 the 
generation-of-electrical-energy current of a fuel cell is detected as a generation-of-electrical-energy 
condition, and it diagnoses that it is the abnormal condition of a gas supply means when the differential 
value of a generation-of-electrical-energy current is more than a threshold, the condition of a fuel cell 
system can be diagnosed using the detection means of the generation-of-electrical-energy current usually 
prepared in the fuel cell system. 

[0020] Since according to the diagnostic equipment of the fuel cell system concerning claim 5 the 
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generation-of-electrical-energy electrical potential difference of a fuel cell is detected as a generation-of- 
electrical-energy condition, and it diagnoses that it is the abnormal condition of a gas supply means 
when the differential value of a generation-of-electrical-energy electrical potential difference is below a 
threshold, the condition of a fuel cell system can be diagnosed using the detection means of a 
generation-of-electrical-energy electrical potential difference usually formed in the fuel cell system. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0022] This invention is applied to the fuel cell system concerning the 1st operation gestalt constituted 
as shown in drawing 1 , and the fuel cell system concerning the 2nd operation gestalt constituted as 
shown in drawing 9 . 

[0023] The fuel cell stack 1 with which the fuel cell system concerning the 1st operation gestalt of [the 
fuel cell structure of a system concerning the 1st operation gestalt] is equipped has stack structure to 
which it comes to carry out two or more laminatings of the cellular structure object constituted on both 
sides of the solid-state polyelectrolyte film with the oxidizer pole (cathode pole) and the fuel electrode 
(anode pole) through a separator. Moreover, in this fuel cell stack 1, the oxidant gas passage which 
passes oxidant gas, the fuel gas passage which passes fuel gas, and the cooling water passage which 
passes cooling water are established in the interior. And while the air as oxidant gas is supplied to the 
above-mentioned oxidizer pole side, as for the fuel cell stack 1, the hydrogen gas as fuel gas is supplied 
to the above-mentioned fuel electrode side. Thereby, through moisture, each ion moves, and the fiiel cell 
stack 1 contacts and generates the inside of the film. In addition, illustration of the configuration about a 
cathode pole is omitted in this fuel cell system. 

[0024] The hydrogen gas supply pressure regulating valve 2 connected with the hydrogen tank which 
has stored hydrogen, and which is not illustrated is inserted in in the hydrogen gas supply passage LI, 
this fuel cell system is connected to the hydrogen gas inlet of the fuel cell stack 1, and the hydrogen gas 
outlet of the fiiel cell stack 1 and the valve 3 for water plugging removal are inserted in on the hydrogen 
gas outflow way L2. Thereby, a fuel cell system constitutes a hydrogen gas system. 
[0025] Moreover, in this fuel cell system, the pressure sensor 4 which detects the hydrogen-gas-pressure 
force supplied to the fuel cell stack 1 from the hydrogen gas supply pressure regulating valve 2 is 
formed in the hydrogen gas inlet of the fuel cell stack 1 of the hydrogen gas supply passage LI . A 
pressure sensor 4 detects the hydrogen-gas-pressure force value in a hydrogen gas inlet, and outputs it to 
a control section 8 as a sensor signal. 

[0026] The hydrogen gas supply pressure regulating valve 2 and the valve 3 for water plugging removal 
are connected with the actuator which is not illustrated, and a switching action and opening are 
controlled by an actuator driving according to the control signal from a control section 8. The hydrogen 
gas supply pressure regulating valve 2 adjusts the hydrogen-gas-pressure force and hydrogen quantity of 
gas flow which are supplied to the fuel cell stack 1 by adjusting opening. The valve 3 for water plugging 
removal is closing motion control being carried out according to the control signal from a control 
section 8, and changing into an open condition, and discharges the hydrogen gas in the hydrogen gas 
outflow way L2 and in the fuel cell stack 1 outside. 

[0027] Moreover, in this fiiel cell system, it has the power consumption load 5 linked to the fuel cell 
stack 1. This power consumption load 5 is connected with the fuel cell stack 1 through the harness 6 for 
power, and generated output is supplied from the fuel cell stack 1. This power consumption load 5 is 
driven using the supplied generated output. Moreover, the power consumption load 5 outputs the electric 
power supply demand which requires generated energy required to drive to a control section 8. This 
power consumption load 5 is a motor for a car drive etc., when for example, a fuel cell system is formed 
in a car. 

[0028] The generation-of-electrical-energy voltage sensor 7 is connected to the harness 6 for power. The 
generation-of-electrical-energy voltage sensor 7 detects the generation-of-electrical-energy electrical 
potential difference of the generated output supplied to the power consumption load 5 from the fuel cell 
stack 1, and outputs a sensor signal to a control section 8. 
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[0029] The control section 8 is connected with the hydrogen gas supply pressure regulating valve 2, the 
valve 3 for water plugging removal, the pressure sensor 4, the power consumption load 5, and the 
generation-of-electrical-energy voltage sensor 7 through the harness 9. This control section 8 is 
equipped with the storage section which is not illustrated, starts the program memorized in the storage 
section, and carries out generated output demand from the sensor signal and the power consumption 
load 5 from a pressure sensor 4 and the generation-of-electrical-energy voltage sensor 7, and processing 
which controls the hydrogen gas supply pressure regulating valve 2 and the valve 3 for water plugging 
removal at least using the table memorized in the storage section. 

[0030] Thereby, a control section 8 performs a diagnostic process and the usual operation diagnostic 
process which diagnoses the fuel cell-usually stack 1 at the time of operation which is pretreatment 
which makes the fuel cell stack 1 operate while making operation pretreatment and the fuel cell stack 1 
usually operate at the time of starting which diagnoses the fuel cell stack 1 while starting the fuel cell 
stack 1. In addition, about the contents of processing of the various processings which a control section 
8 performs, it mentions later. 

[0031] [operations sequence of the fuel cell system concerning the 1st operation gestalt] — the 
operations sequence of the fuel cell system concerning the 1st operation gestalt constituted next as 
mentioned above is explained. 

[0032] If it faces starting a "diagnostic process at time of fuel cell system startup" fuel cell system, for 
example, the power consumption load 5 starts by directions actuation from a car operator, the power 
consumption load 5 will generate an electric power supply demand, and it will output to a control 
section 8. According to this, it shifts to processing of step SI in a control section 8, and while 
controlling the valve 3 for water plugging removal by the control section 8 in the open condition (step 
SI), the control signal which determines to set the hydrogen gas supply pressure regulating valve 2 as 
the predetermined opening theta 0 at the time of starting of a fuel cell system (step S2), and makes it the 
predetermined opening theta 0 is outputted by it (step S3). Hydrogen gas is supplied to the fuel cell stack 
1 through the hydrogen gas supply passage LI, and a generation of electrical energy of the fuel cell 
stack 1 is made to start by such actuation. 

[0033] Next, if a control section 8 reaches at the time of day tl of arbitration from the hydrogen gas 
supply start time of step S3, it will input the sensor signal of a pressure sensor 4, and will incorporate the 
hydrogen-gas-pressure force Pin in the hydrogen gas inlet of the fuel cell stack 1 [MPa] (step S4). And a 
control section 8 performs collating with the incorporated hydrogen-gas-pressure force Pin and the 
pressure value diagnostic table shown in drawing 3 (step S5). 

[0034] This pressure value diagnostic table is memorized by the storage section in the control section 8 
which is not illustrated beforehand. It comes to match the hydrogen-gas-pressure force Pin 
corresponding to the time of day from the hydrogen gas supply start time in step S3, and this time of day 
in a pressure value diagnostic table. This pressure value diagnostic table does not have abnormalities in 
a fuel cell system, and the range PI and P2 which shows the range of the hydrogen-gas-pressure force 
Pin of judging making a fuel cell system usually shifting to operation in the time of day t2 after time of 
day tl and time of day tl and which can be usual operation shifted is stored at least. 
[0035] Usually, the range PI which can be operation shifted is predetermined hydrogen-gas-pressure 
force range which made the upper limit the upper-limit-of-pressure force value of the range of a fuel cell 
system which can be operated. The range PI which can be operation shifted supplies hydrogen gas to the 
fUel cell stack 1 gradually from the hydrogen gas supply start time tO, and is usually set up in 
consideration of this thing [ that the hydrogen-gas-pressure force Pin goes up gradually ]. 
[0036] Usually, the range P2 which can be operation shifted is predetermined hydrogen-gas-pressure 
force range which made the lower limit the lower-limit pressure force value of the range which can be 
operated. When [ this ] water plugging has occurred at the time of starting of the fuel cell stack 1, the 
range P2 which can be operation shifted usually As the alternate long and short dash line in drawing 3 
shows, when the hydrogen gas supply pressure regulating valve 2 and the valve 3 for water plugging 
removal are changed into an open condition and water plugging is solved, the hydrogen-gas-pressure 
force Pin descends gradually, And in consideration of aging of the hydrogen-gas-pressure force Pin 
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when the pressure loss has occurred, it is set as the fuel cell stack 1. 

[0037] A control section 8 usually collates the range PI which can be operation shifted with the 
hydrogen-gas-pressure force Pin in the time of day tl incorporated by step S4 in step S5. With the 
hydrogen-gas-pressure force Pin, usually next, by the collating result with the range PI which can be 
operation shifted Usually, when it judges whether the hydrogen-gas-pressure force Pin is higher than the 
range PI which can be operation shifted (step S6) and judges with the hydrogen-gas-pressure force Pin 
not being usually higher than the range PI which can be operation shifted, it judges with usually shifting 
to operation from time of day tO, and processing is ended (step S7). When it judges with the hydrogen- 
gas-pressure force Pin being on the other hand usually higher than the range PI which can be operation 
shifted Water plugging may have occurred in the fuel cell stack 1, and a control signal is outputted so 
that the time amount made into the open condition of the valve 3 for water plugging removal may be 
extended (step S8). Furthermore, a control signal is outputted so that the time amount which makes the 
hydrogen gas supply pressure regulating valve 2 the predetermined opening theta 0 may be extended 
(step S9), and it shifts to a starting extension flow. 

[0038] In the time of day t2 after extending the condition of the hydrogen gas supply pressure regulating 
valve 2 and the valve 3 for water plugging removal, the sensor signal of a pressure sensor 4 is inputted 
by the control section 8, and the hydrogen-gas-pressure force Pin in the hydrogen gas inlet of the fuel 
cell stack 1 [MPa] is incorporated (step S10). This time of day t2 is changing the valve 3 for water 
plugging removal into an open condition from time of day tO, and is set as the time of day when water 
plugging in the fuel cell stack 1 should be canceled. 

[0039] Next, a control section 8 performs collating with the hydrogen-gas-pressure force Pin in time of 
day t2, and the pressure value diagnostic table shown in drawing 3 (step SI 1). As a result of performing 
collating with the hydrogen-gas-pressure force Pin and a pressure value diagnostic table, it judges 
whether the hydrogen-gas-pressure force Pin is usually within the limits of the range P2 which can be 
operation shifted by judging whether it is more than the pressure-loss upper limit that the hydrogen-gas- 
pressure force Pin shows to drawing 3 . When it judges with the hydrogen-gas-pressure force Pin not 
being beyond a pressure-loss upper limit, it judges with usually shifting to operation in time-of-day tO' of 
drawing 3 , and processing is ended (step SI 3). On the other hand, when it judges with the hydrogen- 
gas-pressure force Pin being more than a pressure-loss upper limit, it judges that abnormalities other 
than water plugging have occurred, and it is judged that the pressure loss of the fuel cell stack 1 is 
unusual in this case. And since it corresponds to the abnormalities in a pressure loss, a control section 8 
shifts to predetermined exception processing, such as a part of system stops, functional limits, etc., and 
ends processing (step S14). 

[0040] "Usually, operation pretreatment" Below, usual operation pretreatment which is performed to the 
degree of the above-mentioned step S7 or step S13 and which is usually performed before operation is 
explained with reference to the flow chart of drawing 4 . 

[0041] In operation pretreatment, a control section 8 usually judges first whether it is this midst that has 
removed the water in the fuel cell stack 1 (step S21). That is, a control section 8 judges whether the 
valve 3 for water plugging removal is changed into the open condition in the phase which usually shifted 
to operation pretreatment. The valve 3 for water plugging removal is a closed state, and when it judges 
with having ended removal of water plugging, a control section 8 shifts to the 1st usual operation 
processing, and ends processing (step S22). On the other hand, when it judges with the valve 3 for water 
plugging removal being in an open condition, and a control section 8 being the midst which has 
removed water plugging, it shifts to the 2nd usual operation processing, and processing is ended (step 
S23). 

[0042] The differential pressure of the hydrogen gas inlet pressure of the fuel cell stack 1 and a 
hydrogen gas outlet pressure changes with switching conditions of the valve 3 for water plugging 
removal, and it is because it is necessary to control the hydrogen gas inlet pressure of the fuel cell stack 
1 according to the switching condition of the valve 3 for water plugging removal to perform such 
operation pretreatment. 

[0043] In addition, the timing of the water [ in / usually / operation processing ] plugging removal to 
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which it explains below uses the timer which is not illustrated in a control section 8, and changes the 
valve 3 for water plugging removal into an open condition at fixed spacing. 
[0044] The 11 1st usual operation processing 11 The 1st usual operation processing which shifts after 
judging with it not being the midst which has removed water plugging at the above-mentioned step S21 
next is explained with reference to the flow chart of drawing 5 . 

[0045] In this 1st usual operation processing, a control section 8 first determines the generated output 
value made to generate by the fuel cell stack 1 according to the electric power supply demand from the 
power consumption load 5. And a control section 8 calculates the hydrogen-gas-pressure force value in 
the hydrogen gas inlet of the fuel cell stack 1 according to the determined generated output value (step 
S31), and calculates the opening theta of the hydrogen gas supply pressure regulating valve 2 (step S32). 
Thereby, a control section 8 outputs the control signal made into the calculated opening theta, and 
operates the hydrogen gas supply pressure regulating valve 2 (step S33). 

[0046] And when the hydrogen gas supply pressure regulating valve 2 is stabilized in Opening theta, the 
generated output P according to an electric power supply demand is made to output from the fuel cell 
stack 1 (step S34). Next, a control section 8 incorporates the sensor signal from the generation-of- 
electrical-energy voltage sensor 7, and acquires generation-of-electrical-energy electrical-potential- 
difference E [V] (step S35). This recognizes having obtained generated output P [W] according to an 
electric power supply demand from the fuel cell stack 1 . And from the acquired generated output E, a 
control section 8 computes generation-of-electrical-energy current I [A] (step S36), and memorizes and 
stores it temporarily in the storage section which does not illustrate the computed generation-of- 
electrical-energy current I (step S37). 

[0047] Next, the generated output value-generation-of-electrical-energy electrical-potential-difference 
value diagnostic table shown in the generation-of-electrical-energy electrical potential difference E 
incorporated at the generated output P to which the condition of the hydrogen gas supply pressure 
regulating valve 2 is made to output at step S34 in the condition of having fixed, by Oipening theta, and 
step S35, and drawing 6 is collated (step S38). 

[0048] This generated output value-generation-of-electrical-energy electrical-potential-difference value 
diagnostic table is memorized by the storage section in the control section 8 which is not illustrated 
beforehand. It comes to match the threshold which is the generation-of-electrical-energy electrical 
potential difference E for a generated output value-generation-of-electrical-energy electrical-potential- 
difference value diagnostic table to diagnose the abnormalities of the generated output P generated by 
the fuel cell stack 1, and a fuel cell system. According to this generated output value-generation-of- 
electrical-energy electrical-potential-difference value diagnostic table, the normal operation region 
which the generation-of-electrical-energy electrical potential difference E corresponding to the 
generated output P when the fuel cell system is operating normally can take, and the abnormality 
operation region which the generation-of-electrical-energy electrical potential difference E 
corresponding to the generated output P when the fuel cell system is not operating normally can take are 
distinguished. From the generation-of-electrical-energy electrical potential difference E on the theory 
over the generated output P in the condition of having made the hydrogen gas supply pressure regulating 
valve 2 into the predetermined opening theta (theoretical value), the value which carried out 
predetermined sag is set up based on results, such as an experiment, and the threshold of this generation- 
of-electrical-energy electrical potential difference E is stored. 

[0049] That the generation-of-electrical-energy electrical potential difference E to generated output P 
falls here in the condition that the opening of the hydrogen gas supply pressure regulating valve 2 is 
fixed When it was shown that the generated output output resistance value of the fuel cell stack 1 is 
rising, the voltage drop in the power output terminal of the fuel cell stack 1 has occurred and a certain 
abnormalities have occurred in the fuel cell stack 1, it will be in the condition that the power which the 
power consumption load 5 requires cannot be supplied, therefore - the time of the generation-of- 
electrical-energy electrical potential difference E to generated output P being below a threshold — a 
normal operation point - a thing out of range can be judged. 

[0050] The generation-of-electrical-energy electrical potential difference E judges whether it is normal 
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operation point within the limits by the control section 8 using such a generated output value-generation- 
of-electrical-energy electrical-potential-difference value diagnostic table (step S39). Operation is usually 
continued by ending processing, when the generation-of-electrical-energy electrical potential difference 
E detected at step S3 5 was higher than the threshold, namely, the fuel cell stack 1 was carrying out 
normal operation and it judges with the range of the generation-of-electrical-energy electrical potential 
difference E which can be judged (normal operation point range), and carrying out by repeating 
processing of step S31 - step S39. 

[0051] on the other hand, the generation-of-electrical-energy electrical potential difference E which 
detected the control section 8 at step S35 is lower than a threshold — namely, the range of the 
generation-of-electrical-energy electrical potential difference E — a normal operation point — when it 
judges with it being out of range, it shifts to the diagnostic process which diagnoses the fuel cell stack 1. 

[0052] In a diagnostic process, first, a control section 8 reads the generation-of-electrical-energy current 
I which stored temporarily at step S37 (step S40), and it computes generation-of-electrical-energy 
current differential value dl/dt of each minute time amount t of every by carrying out ground-floor 
differential of the read generation-of-electrical-energy current I by the minute time amount t (step S41). 
At this time, a control section 8 computes generation-of-electrical-energy current differential value dl/dt 
within a fixed period by the generation-of-electrical-energy current I kept for a certain fixed period 
being used for it, as shown in drawing 7 . 

[0053] Next, a control section 8 collates computed generation-of-electrical-energy current differential 
value dl/dt and a generation-of-electrical-energy current differential value diagnostic table (step S42), 
and judges whether it is the abnormality range where computed generation-of-electrical-energy current 
differential value dl/dt is accepted to be the abnormalities of the fuel cell stack 1 (step S43). 
[0054] This generation-of-electrical-energy current differential value diagnostic table is memorized by 
the storage section in the control section 8 which is not illustrated beforehand. It comes to store the 
threshold which is generation-of-electrical-energy current differential value dl/dt for a generation-of- 
electrical-energy current differential value diagnostic table to diagnose the abnormalities of a fuel cell 
system as shown in drawing 7 . 

[0055] It judges with a control section 8 being an abnormal condition which changes slowly, without 
being dependent on time of day t, when it judges with computed generation-of-electrical-energy current 
differential value dl/dt not exceeding a threshold, and not being the abnormality range. According to 
this, a control section 8 judges with the generating efficiency fall condition by degradation of the power 
terminal of the fuel cell stack 1 with the passage of time, and performs control of predetermined 
exception processing, such as a part of system stops, functional control, etc., (step S44). 
[0056] Moreover, computed generation-of-electrical-energy current differential value dl/dt goes up, and 
a control section 8 judges with it being the abnormality range, when it judges with generation-of- 
electrical-energy current differential value dl/dt having exceeded the threshold. Thereby, a control 
section 8 is in the condition which has caused the fall of a generation-of-electrical-energy condition 
every moment, is in the condition that hydrogen gas is not fully changed into generated output, and 
judges with the fault of a hydrogen gas system. 

[0057] According to this, a control section 8 outputs the control signal which repeats the valve 3 for 
water plugging removal, and carries out closing motion actuation (step S45), and incorporates the 
generation-of-electrical-energy electrical potential difference E from the generation-of-electrical-energy 
voltage sensor 7 at this time (step S46). Thereby, a control section 8 checks fluctuation of the 
generation-of-electrical-energy electrical potential difference E by the valve 3 for water plugging 
removal having carried out closing motion actuation in the condition of having set the hydrogen gas 
supply pressure constant (step S47). 

[0058] Next, a control section 8 judges whether the abnormalities of the valve 3 for water plugging 
removal have occurred by judging whether according to having carried out closing motion actuation of 
the valve 3 for water plugging removal, the generation-of-electrical-energy electrical potential difference 
E carries out vertical fluctuation (step S48). 
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[0059] When it judges with the generation-of-electrical-energy electrical potential difference E having 
carried out vertical fluctuation, the valve 3 for water plugging removal carries out closing motion 
actuation normally, and it judges with the abnormalities of the valve 3 for water plugging removal 
having not occurred, and it judges with hydrogen gas systems other than valve 3 for water plugging 
removal being unusual. According to this, a halt of subsystems, such as migration equipment carrying a 
halt of a fuel cell system, a hydrogen gas supply system, and a fuel cell system, etc. processes at the time 
of predetermined abnormalities, and a control section 8 ends processing (step S50). 
[0060] On the other hand, when it judges with the generation-of-electrical-energy electrical potential 
difference E not carrying out vertical fluctuation, the valve 3 for water plugging removal does not carry 
out closing motion actuation normally, but it judges with the abnormalities of the valve 3 for water 
plugging removal having occurred. According to this, a control section 8 carries out control which 
changes the valve 3 for water plugging removal into an open condition, processes at the time of the 
abnormalities of controlling the alien system to a fail-safe side, and ends processing (step S49). 
[0061] The "2nd usual operation processing" The 2nd usual operation processing which shifts after 
judging with it being the midst which has removed water plugging at the above-mentioned step S21 next 
is explained with reference to the flow chart of drawing 8 . In addition, in explanation of the 2nd usual 
operation processing, the explanation about the same part as the above-mentioned 1st usual operation 
processing is omitted. 

[0062] In the 2nd usual operation processing, since it is the midst which has removed water plugging 
and the valve 3 for water plugging removal is in an open condition, according to this condition, the 
opening of the hydrogen gas supply pressure regulating valve 2 is set as different opening thetap from 
step S32 (step S32\ step S33'). It responds to this. In the following processings (step S34 step S38\ 
step S41 f , step S42 1 , step S46', step S47') A different generation-of-electrical-energy electrical potential 
difference Ep from different generated output Pp from generated output P, and the generation-of- 
electrical-energy electrical potential difference E, Different generation-of-electrical-energy current 
differential value dlp/dt from the generated output value-generation-of-electrical-energy electrical- 
potential-difference value diagnostic table according to a different generation-of-electrical-energy 
current Ip from the generation-of-electrical-energy current I, the generation-of-electrical-energy 
electrical potential difference Ep, and generated output Pp and generation-of-electrical-energy current 
differential value dl/dt is used. 

[0063] This performs the above-mentioned 1st usual operation processing, and the same actuation and 
processing in the 2nd usual operation processing. 

[0064] As explained to the detail beyond [the effectiveness of the fuel cell system concerning the 1st 
operation gestalt], according to the fuel cell system concerning the 1st operation gestalt, the hydrogen- 
gas-pressure force Pin shifts to the diagnostic process at the time of starting, when usually higher than 
the range PI which can be operation shifted (step S5, step S6), and the pressure loss of the fuel cell stack 
1 can be detected. 

[0065] Moreover, according to this fuel cell system, in operation processing, two or more kinds of 
abnormal conditions, such as abnormalities (step S49) of the valve 3 for a generating efficiency fall (step 
S44) and water plugging removal and abnormalities (step S50) of a hydrogen gas adjustment system, 
can be classified and detected, and it can usually process by change of generation-of-electrical-energy 
current differential value dl/dt at the time of abnormalities. 

[0066] Therefore, according to this fuel cell system, it is not necessary to add the detection equipment of 
the dedication for detecting the abnormalities of the valve 3 for the pressure loss of the fuel cell stack 1, 
a generating efficiency fall, and water plugging removal, and the abnormalities in a hydrogen gas 
adjustment system etc. 

[0067] Specifically, according to this fuel cell system, which condition of the generating efficiency fall 
of the fuel cell stack 1, the abnormalities of the valve 3 for water plugging removal, and the 
abnormalities of a hydrogen gas supply system can be sorted out after that by computing generation-of- 
electrical-energy current differential value dl/dt by differentiating the generation-of-electrical-energy 
current I (step S41), and usually collating with a generation-of-electrical-energy current differential 
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value diagnostic table during operation. 

[0068] Moreover, according to this fuel cell system, as a result of collating with generation-of-electrical- 
energy current differential value dl/dt and a generation-of-electrical-energy current differential value 
diagnostic table during operation, when generation-of-electrical-energy current differential value dl/dt is 
more than a threshold, the possibility of the abnormalities of (step S43) and a hydrogen gas system can 
usually be diagnosed. 

[0069] Furthermore, when it judges with abnormalities having occurred, according to this fuel cell 
system, the abnormalities of the valve 3 for water plugging removal or the abnormalities of a hydrogen 
gas supply system can usually diagnose by collating fluctuation of the generation-of-electrical-energy 
electrical potential difference E by having carried out closing-motion actuation of the valve 3 for (step 
S43) water plugging removal as a result of collating with generation-of-electrical-energy current 
differential value dl/dt and a generation-of-electrical-energy current differential value diagnostic table 
during operation. 

[0070] [the fuel cell structure of a system concerning the 2nd operation gestalt] — below, the fuel cell 
system concerning the 2nd operation gestalt is explained. In addition, about the same part as the 1st 
operation gestalt mentioned above, the detailed explanation is omitted by ****** which attaches the 
same sign. 

[0071] As shown in drawing 9 , this fuel cell system forms the circuit resistance 1 1 in the harness 6 for 
power, and differs from the fuel cell system applied to the 1st operation gestalt at a point equipped with 
power consumption side internal resistance 5 a in the power consumption load 5. 
[0072] In this fuel cell system, the control section 8 has memorized beforehand the resistance of power 
consumption side internal resistance 5 a, and the resistance of the circuit resistance 11, and presumes a 
generation-of-electrical-energy electrical potential difference based on the electric power supply demand 
from these resistance and the power consumption load 5. Moreover, this control section 8 judges water 
plugging in the diagnostic process at the time of starting of a fuel cell system using the differential value 
of the hydrogen-gas-pressure force Pin which calculated and calculated the differential value of the 
hydrogen-gas-pressure force Pin. Furthermore, this control section 8 usually performs a diagnostic 
process in operation processing using the differential value of a generation-of-electrical-energy electrical 
potential difference. In addition, about the detailed procedure of this control section 8, it mentions later. 
[0073] [operations sequence of the fuel cell system concerning the 2nd operation gestalt] ~ the 
operations sequence of the fuel cell system concerning the 2nd operation gestalt constituted next as 
mentioned above is explained. In addition, about the same processing step as actuation of the fuel cell 
system concerning the 1st operation gestalt mentioned above, the detailed explanation is omitted by 
****** which attaches the same step number. 

[0074] The fuel cell system applied to the 2nd operation gestalt at the time of "diagnostic process at time 
of fuel cell system startup" starting will compute hydrogen gas differential value dPin/dt by 
differentiating the incorporated hydrogen-gas-pressure force Pin by time amount t, if the hydrogen-gas- 
pressure force Pin in time of day tl is incorporated with the sensor signal from a pressure sensor 4 in 
step S4. And a control section 8 performs collating with computed hydrogen gas differential value 
dPin/dt and the pressure differential value diagnostic table shown in drawing 1 1 (step S61). 
[0075] This pressure differential value diagnostic table is memorized by the storage section in the 
control section 8 which is not illustrated beforehand. It comes to match hydrogen gas differential value 
dPin/dt corresponding to the time of day from the hydrogen gas supply start time in step S3, and this 
time of day in a pressure differential value diagnostic table. This pressure differential value diagnostic 
table does not have abnormalities in a fuel cell system, and the range PI 1 and P12 which shows the 
range of hydrogen gas differential value dPin/dt which judges making a fuel cell system usually shift to 
operation and which can be usual operation shifted is stored at least. 

[0076] Usually, the range PI 1 which can be operation shifted supplies hydrogen gas to the fuel cell 
stack 1 gradually from the hydrogen gas supply start time tO, and is set up in consideration of hydrogen 
gas differential value dPin/dt going up gradually. 

[0077] Usually, the range PI 2 which can be operation shifted is predetermined hydrogen-gas-pressure 
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force range which made the lower limit the lower-limit pressure force differential value of the range 
which can be operated. When [ this ] water plugging has occurred at the time of starting of the fuel cell 
stack 1, the range PI 2 which can be operation shifted usually As the alternate long and short dash line in 
drawing 1 1 shows, when the hydrogen gas supply pressure regulating valve 2 and the valve 3 for water 
plugging removal are changed into an open condition and water plugging is solved, hydrogen gas 
differential value dPin/dt descends gradually, And in consideration of aging of hydrogen gas differential 
value dPin/dt when the pressure loss has occurred, it is set as the fuel cell stack 1. 
[0078] A control section 8 usually collates the range PI 1 which can be operation shifted with hydrogen 
gas differential value dPin/dt computed from the hydrogen-gas-pressure force Pin in the time of day tl 
incorporated by step S4 in step S61. When it judges whether hydrogen gas differential value dPin/dt is 
usually as larger as hydrogen gas differential value dPin/dt than the range PI 1 which can be operation 
shifted (step S62) and judges with hydrogen gas differential value dPin/dt not being usually larger than 
the range PI 1 which can be operation shifted by the collating result with the range PI 1 which can be 
operation shifted, it judges with usually shifting to operation from time of day tO, and processing is 
ended (step S7). When it judges with hydrogen gas differential value dPin/dt being on the other hand 
usually higher than the range PI 1 which can be operation shifted, water plugging may have occurred in 
the fuel cell stack 1, and it shifts to the starting extension flow after step S8. 

[0079] And in step S 10 in a starting extension flow, the hydrogen-gas-pressure force Pin in time of day 
t2 is differentiated, and hydrogen gas differential value dPin/dt and the range P 12 of a pressure 
differential value diagnostic table which can be usual operation shifted which computed and computed 
hydrogen gas differential value dPin/dt are collated (step S63). 

[0080] As a result of performing collating with hydrogen gas differential value dPin/dt and a pressure 
differential value diagnostic table, it judges whether hydrogen gas differential value dPin/dt is usually 
within the limits of the range PI 2 which can be operation shifted by judging whether it is more than the 
pressure-loss upper limit that hydrogen gas differential value dPin/dt shows to drawing 1 1 . When it 
judges with hydrogen gas differential value dPin/dt not being beyond a pressure-loss upper limit, it 
judges with usually shifting to operation in time-of-day t0 ! of drawing 1 1 , and processing is ended (step 
SI 3). On the other hand, when it judges with hydrogen gas differential value dPin/dt being more than a 
pressure-loss upper limit, it judges that abnormalities other than water plugging have occurred, and it is 
judged that the pressure loss of the fuel cell stack 1 is unusual in this case. And since it corresponds to 
the abnormalities in a pressure loss, a control section 8 shifts to predetermined exception processing, 
such as a part of system stops, functional limits, etc., and ends processing (step S14). 
[0081] "Usually, operation pretreatment" Below, usual operation pretreatment which is performed to the 
degree of the above-mentioned step S7 or step SI 3 and which is usually performed before operation is 
explained with reference to the flow chart of drawing 12 . 

[0082] In operation pretreatment, a judgment at step S21 is performed like the 1st operation gestalt, and 
it usually judges [ this ] whether the valve 3 for water plugging removal is changed into the open 
condition. The valve 3 for water plugging removal is a closed state, and when it judges with having 
ended removal of water plugging, a control section 8 shifts to the 3rd usual operation processing, and 
ends processing (step S71). On the other hand, when it judges with the valve 3 for water plugging 
removal being in an open condition, and a control section 8 being the midst which has removed water 
plugging, it shifts to the 4th usual operation processing, and processing is ended (step S72). 
[0083] The "3rd usual operation processing" The 3rd usual operation processing which shifts after 
judging with it not being the midst which has removed water plugging at the above-mentioned step S21 
next is explained with reference to the flow chart of drawing 13 . 

[0084] In this 3rd usual operation processing, after making the generated output P according to an 
electric power supply demand output from the fuel cell stack 1 at step S34 The consumption electrical 
potential difference in the power consumption load 5 is incorporated (step S81). The resistance of the 
circuit resistance 1 1, It stores temporarily by computing the consumed electric current from the 
resistance and the incorporated consumption electrical potential difference of power consumption side 
internal resistance 5a (step S82), presuming the generation-of-electrical-energy electrical potential 
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difference E, and memorizing in the storage section (step S83). <BR> [0085] Next, the generation-of- 
electrical-energy current value-generation-of-electrical-energy electrical-potential-difference value 
diagnostic table shown in the generation-of-electrical-energy electrical potential difference E which 
stored temporarily the condition of the hydrogen gas supply pressure regulating valve 2 in the condition 
of having fixed, by Opening theta, and drawing 14 is collated (step S84). 

[0086] This generation-of-electrical-energy current value-generation-of-electrical-energy electrical- 
potential-difference value diagnostic table is memorized by the storage section in the control section 8 
which is not illustrated beforehand. It comes to match the threshold which is the generation-of- 
electrical-energy electrical potential difference E presumed for a generation-of-electrical-energy current 
value-generation-of-electrical-energy electrical-potential-difference value diagnostic table to diagnose 
the abnormalities of the generation-of-electrical-energy current I generated by the fuel cell stack 1, and a 
fuel cell system. 

[0087] That the generation-of-electrical-energy electrical potential difference E to the generation-of- 
electrical-energy current I falls here in the condition that the opening of the hydrogen gas supply 
pressure regulating valve 2 is fixed When it was shown that the generated output output resistance value 
of the fuel cell stack 1 is rising, the voltage drop in the power output terminal of the fuel cell stack 1 has 
occurred and a certain abnormalities have occurred in the fuel cell stack 1, it will be in the condition that 
the power which the power consumption load 5 requires cannot be supplied, therefore — the time of the 
generation-of-electrical-energy electrical potential difference E to generated output P being below a 
threshold — a normal operation point ~ a thing out of range can be judged. 

[0088] The generation-of-electrical-energy electrical potential difference E judges whether it is normal 
operation point within the limits by the control section 8 using such a generation-of-electrical-energy 
current value-generation-of-electrical-energy electrical-potential-difference value diagnostic table (step 
S85). When the generation-of-electrical-energy electrical potential difference E was higher than the 
threshold, namely, the fuel cell stack 1 was carrying out normal operation and it judges with the range of 
the generation-of-electrical-energy electrical potential difference E which can be judged (normal 
operation point range), processing is ended and operation is usually continued. 

[0089] on the other hand, a control section 8 has the generation-of-electrical-energy electrical potential 
difference E lower than a threshold — namely, the range of the generation-of-electrical-energy electrical 
potential difference E - a normal operation point — when it judges with it being out of range, it shifts to 
the diagnostic process which diagnoses the fiiel cell stack 1. 

[0090] In a diagnostic process, first, a control section 8 reads the generation-of-electrical-energy 
electrical potential difference E which stored temporarily at step S83 (step S86), and it computes 
generation-of-electrical-energy electrical-potential-difference differential value dE/dt of each minute 
time amount t of every by carrying out ground-floor differential of the read generation-of-electrical- 
energy electrical potential difference E by the minute time amount t (step S87). At this time, a control 
section 8 computes generation-of-electrical-energy electrical-potential-difference differential value 
dE/dt within a fixed period by the generation-of-electrical-energy electrical potential difference E kept 
for a certain fixed period being used for it, as shown in drawing 15 . 

[0091] Next, a control section 8 collates computed generation-of-electrical-energy electrical-potential- 
difference differential value dE/dt and a generation-of-electrical-energy electrical-potential-difference 
differential value diagnostic table (step S88), and judges whether it is the abnormality range where 
computed generation-of-electrical-energy electrical-potential-difference differential value dE/dt is 
accepted to be the abnormalities of the fuel cell stack 1 (step S89). 

[0092] This generation-of-electrical-energy electrical-potential-difference differential value diagnostic 
table is memorized by the storage section in the control section 8 which is not illustrated beforehand. It 
comes to store the threshold which is generation-of-electrical-energy electrical-potential-difference 
differential value dE/dt for a generation-of-electrical-energy electrical-potential-difference differential 
value diagnostic table to diagnose the abnormalities of a fuel cell system as shown in drawing 15 . 
[0093] It judges with a control section 8 being an abnormal condition which changes slowly, without 
being dependent on time of day t, when it judges with computed generation-of-electrical-energy 
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electrical-potential-difference differential value dE/dt not being less than a threshold, and not being the 
abnormality range. According to this, a control section 8 judges with the generating efficiency fall 
condition by degradation of the power terminal of the fuel cell stack 1 with the passage of time, and 
controls predetermined exception processing (step S44). 

[0094] Moreover, computed generation-of-electrical-energy electrical-potential-difference differential 
value dE/dt descends, and a control section 8 judges with it being the abnormality range, when it judges 
with generation-of-electrical-energy electrical-potential-difference differential value dE/dt becoming 
below a threshold. Thereby, a control section 8 is in the condition which has caused the fall of a 
generation-of-electrical-energy condition every moment, is in the condition that hydrogen gas is not 
fully changed into generated output, and judges with the fault of a hydrogen gas system. According to 
this, a control section 8 processes step S45 - step S50. 

[0095] The "4th usual operation processing" The 4th usual operation processing which shifts after 
judging with it being the midst which has removed water plugging at the above-mentioned step S21 next 
is explained with reference to the flow chart of drawing 16 . In addition, in explanation of the 4th usual 
operation processing, the explanation about the same part as above-mentioned usual operation 
processing is omitted. i 
[0096] In the 4th usual operation processing, since it is the midst which has removed water plugging and 
the valve 3 for water plugging removal is in an open condition, according to this condition, the opening 
of the hydrogen gas supply pressure regulating valve 2 is set as opening thetap (step S32', step S33 f ). 
According to this, different generation-of-electrical-energy electrical-potential-difference differential 
value dEp/dt from the generated output value-generation-of-electrical-energy electrical-potential- 
difference value diagnostic table according to a different generation-of-electrical-energy current Ip from 
a different generation-of-electrical-energy electrical potential difference Ep from different generated 
output Pp from generated output P and the generation-of-electrical-energy electrical potential difference 
E and the generation-of-electrical-energy current I, the generation-of-electrical-energy electrical 
potential difference Ep, and generated output Pp and generation-of-electrical-energy electrical-potential- 
difference differential value dE/dt is used. This performs the above-mentioned 3rd usual operation 
processing, and the same actuation and processing in the 4th usual operation processing. 
[0097] According to the fuel cell system applied to the 2nd operation gestalt beyond [the effectiveness 
of the fuel cell system concerning the 2nd operation gestalt] as explained to the detail, even if it does not 
prepare the voltage sensor which measures the generation-of-electrical-energy electrical potential 
difference of the fuel cell stack 1, the generation-of-electrical-energy electrical potential difference E 
can be presumed using the resistance of the circuit resistance 1 1 and power consumption side internal 
resistance 5a, a consumption electrical potential difference, and the consumed electric current, and the 
same effectiveness as the 1st operation gestalt can be demonstrated. 

[0098] According to this fuel cell system, hydrogen gas differential value dPin/dt can be calculated from 
the time of starting after time of day tl and time of day t2, collating with a pressure differential value 
diagnostic table can be carried out, and, specifically, generating of water plugging of the fuel cell stack 1 
and the pressure loss of the fuel cell stack 1 can be diagnosed. 

[0099] Moreover, according to this fuel cell system, as a result of collating with generation-of-electrical- 
energy electrical-potential-difference differential value dE/dt and a generation-of-electrical-energy 
electrical-potential-difference differential value diagnostic table during operation, when generation-of- 
electrical-energy electrical-potential-difference differential value dE/dt is below a threshold, the 
possibility of the abnormalities of (step S88) and a hydrogen gas system can usually be diagnosed. 
[0100] In addition, the gestalt of above-mentioned operation is an example of this invention. For this 
reason, if this invention is range which does not deviate from the technical thought concerning this 
invention even if it is not limited to an above-mentioned operation gestalt and is except the gestalt of 
this operation, it is natural. [ of various modification being possible according to a design etc. ] 
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